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(57) Abstract: 



f c =B.07MHz 



PURPOSE: A VSB decoder for 
a digital TV is provided to 
enhance a capacity of 
restoring a carrier wave when 
restoring an initial carrier 
wave by reducing the 
attenuation of the carrier 
wave in maximum. 

CONSTITUTION: A VSB 
decoder for a digital TV 
includes following units. A 
SRC filter unitd 10) filters a 
digital VSB signal and 
extracts a carrier wave with a 
constant bandwidth: The SRC 
filter unit(1 10) receives an 
output signal of an analog to 
digital converted 1 00)(ADC) 
for changing analog signal 
into a digital signal. A SRC 
output control unitd 20) 
receives a bit signal from a 
phase detection unitd 60), 
selects and outputs any one 
signal among signal filtered 
via the SRC filter unitd 10) and the non-filtered signal. The SRC output control unit 
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(120) is constructed by the first input terminal for receiving the filtered signal from 
the SRC filter unit(1 10), the second input terminal for receiving non-filtered signal 
from the SRC filter unitO 10), the third input terminal for receiving a bit signal 
output from the phase detection unit(160), and an output terminal any one signal 
among signals from the first and second input terminal. 

COPYRIGHT 2001 KIPO 



if display of image is failed, press (F5) 



http://patent.kipris.or.kr/bin/Kpa^fulltext.cgi?appLno=1 01 9990022567 2003-03-24 



o 





(19) CH&B!^«8I9(KR) 






(12) g^H^S^(A) 




(51) Int. CI. 5 


(11) SJHBa 


^2001-0002658 


H04N 7 /015 


(43) 33R8IXI 


2001^01115^ 


(2D gsiejs 


10-1999-0022567 




(22) MEI^Xf 


1999^06^16^ 




171) H;d£J 


CM! XI TJ "TI ~X~ 11 =•! ii — | -pi -s- 




(72) 


AHe^^AI g§5^ 012J£m 202JXI 

oi as 




(74) aj£iei 


ah m m m a i u y ^? se = e 9 h s t> £i o t m ^ 6 g 1 09 ^ 
age!, &3£ 




; 






(54) QXIi 


VSB ^£31 





CI XI ^ EISOI, ^61 LI II iy El SOI ^&0\2\ VSB ^S^l CHI 5 2§ . £!£Hf°l ^illS ilCHs! 531 y^uf ^ 

Ai , si^nisi s*^ m&MBit: 5101 ^^oioi, ci in g>^£j£e HEiumo] us ai^°i y^nn ^gat^ src 

HE12I, d|e£jsg £J3r^0l SRC U EH Oil AH HEi^'S £13.9} ^Ei^£II| ?dS d^SfOI ^61^ SRC 

XII 01 ¥21, SRC XI! CH ^ 01! AH S^Or ^§ CU<*£| I ln-phase)2f Q £J ^ (Quadrature)^ g£| Sr^ 

£!S^EI^2K I di£l 0 clli S^g*0> 3|XHCH«£| I ^JI2| Q dsS ^£3101 VSB £im.m ^§§1= ^ifdHs¥2}. 
^IMJH^IOIIAH I £!^2t Q dll UEii^Sriz: HCH« ^E1^ t DSIIl 7HQj« HEi¥OilAH ^EI^-9 I £T£2| o|m 

oi m&ttzimQ s?xi£iE bi^Aigg gsjsm, saioii xiai« ijei^oiiah ^ehuei i o ^iii tj&moi 
&^x\m ^mm~: ^^st?i sseio ^^aoi ms> sz?ioji src seh ^chi °ish vsb <m <?_hj hi^s 6is^i ^ 
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£ 1£ eBH°J C| XI § VSB ^£31 g £A|§[ £S0|J2, 
£ 2a 21 £ 2b^ VSB ^s°l ^iHH SEAISh £30112, 



£ 3£ & g^gOl! 2|£> C\X\m VSB £A|°h ££0|CH. 

£ 4b #21 £ 32J LI X|g VSB ^}|0ilAH SRC gs* XilOi^M £f All SMI £A|S> >J0|H, 
SE 5b £!^0| ££r£Jb I 

£ 6^ £!^0I I £A|£h £^0IQ. 

££2| ^fi^gOH CH£.h 

100 : 0ri=^3/C|X|g 110 : SRC HEH¥ 

120 : SRC XII 01^ 130 : 

121 : OI¥*gaiO|EI 122 : g El AH (MUX) 
131. 161 : 23101 132 : Utilise g£*a 
140 : ^UHHs^Kcomplex multiplier) 

150 : XiCH^i WE\^ 160 : *l£TSg^ 

162 : dIOIEH 170 : ¥SgEW 

180 : ^xixiioi a^aroiEi . 



e ^§8 p xig ei^oioii a*s ^ cixib ei^oisj pxia vsb ^m.D\m as* ^oiq. 

eeK°J 3|£0II £|» a XI fil EISOISI CI XI a <i!s ^S?l(digital demodulator )fe £ 1011 "£AIS 33f &0| VSB 
4=<!i!orb ^Li¥(10)2h SAW gE|(20). g^'^Ur^M 5.38MHz^ £tforb £>£J2||0|£1. (»tf£3/C|Xie BS3I(30)(A/D 
converter) 21 SRC KIE|(40). <^ls Xl£^(del ay & hi Iber t ) (50) . (complex nul t ipl ier) (60) , XICH^ UEI 

(Lowpass f i lter)(70). 9I^SS¥(80). ^MS El (Loop filter)(90). ^XlXIICH 2^aiO| Ei(NC0 : Numer ical ly Control led 
Osci lator)(95)S ^££101 2iCf. 

^U¥(10)b eiEilUM mm 4>£Jg>£ gJ^6!sO||A| ArgXDr £|Bj& gt^XHaOII 5H&5rb S>b <y^M d^(tuning)s>a 

. nam. saw iiEi(20)fe ^u^do)oim <y^s <m^oh sbs s§§ xo°id. n ^, s^aioiEife saw sei (20)011 

&eO| JO@ 6]^oj g^^n^g 5.38MHz^ a@A|9|J2. 0^£3/C|XIB £^3M(30)b 5.38MHz2] <M^S 
Hr^(10.76MHz)£J 2«Hei 21.52MHzS 2@£t (sampling) StOI 0^£3 CI XI 8 B»»CL 

nam, src gEi(4o)b pxia dsoii vsb tisi ^ssh m:n. dm^ai^(50)b src hei(4o)m vsb <y 
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s.m ln-phase £!^(0|or I &m.)2} Quadrature 6JS(0lof Q M£I£>CL ^i* HHS^I (60)^ I n-phase £\s.9H 

Quadrature 6JS^ VSB 3IXHCH«2j VSB 6J^S 

¥H UEKDigital Loop Fi I ter)(90)^ mm Q§ 31 (60) Oil £J^£|^ I ^Js2f Q » 01 , ^ VSB <M^2J «i^n r 2| 

£X\m £J^0F ^X\MO\ 24^I0|EH(95)M SisjQ. ^X\MO\ S^fiil0|Ei(95)^ ¥H HEi(90)2j bH 
M^l(60)0i! ^£li= VSB t]S2J 2iH £§o r CN ^gfiH ^£>Qr. 



W30I O&JWolt MM 

n&£\\. ci x\m vsb ^mui^ src HEHOii ej^ r £i^ vsb 6is.s\ s.ozmhz ^ni-^ chichi ^xhshxi mm s 

SRC ^£i°J m^0\\ 216H £^ ^1 SL^Ur £)S0| fe'of^l ^*H£J^ ^XIISOI 910 . ^. £ 2a01l £A19 1*01 

gJ{L^°J VSB y^iife CH^f 8MHz LH 21 £J ^Ii^ CH«S VSB 61 S Oil Q.XW m®% v §?, £ 2b Oil £A| 

Ei'^ ^01 SRC S EH CHI 2J6H VSB <MSSJ tL^HDr XOi 4= 2i£r 20|Q. 

^ ^§8 oi ai^ ^xnise 6H§m:>i mm ^ . u*hs sioi^ ^ ai, «^uf£j m^ g 



28 21 ?g W. ?E 

B ST S Oil C\X\m E|M0|2] VSB ^gnff ^» OCH Oil SRC gEIOII 9\m ^Ei^iS ^ AI ofe AH I 

M Siofb 201 ^SOICL 

S 2|£ CI XI g EIH0I2J VSB 6!S ^31^ C| XI S ^g^tf W£\Qo\C$ SJ § CH«£| S^UrM ^#orfe SRC 

S£H¥2L SRC 1^ EH ¥ Oil AH IJEHDS <MS§ <M^^o^ e^6rl= SRC ^ XI|0J¥2h SRC XIIO1¥0ilAi 

I <M^2f q S£|or^ 6]SS£I¥2L 6!s=£l¥0||A| }|XHCH«2j <m^^ ^J6fe ^t, h HHs¥2l, ^ 

& h bHe¥01lA1 i8iSfe XHUI« 1*EH¥. XHCH^ iJEH¥0j|AH HEi£!@ SHxIM 2 

iol^ ?I^St¥l S&ohOi ^^£JCH 2iCK £ 3^ S ^§011 2|*j- ci XI g E|M0|2j VSB ^S3|£J 

°S £A|£h 

SRC HEH¥(l10)i= CI Xm VSB HEH^ofOl gJgEj- CH«H] ^gnU *^^Cf. SRC HEI¥(110)^ 0rb h ^3 dal 

UX\m 21for^ 0rk h ^3/C|XI^ ^E^I(100)(A0C : Analog to Digital Converter)HJ M^^iSM ^J^^^CK ^ 

^S°J CI XII VSB ^S¥0il ^Xl9 SRC §JEH¥(110)^ ^£H2J C| XI g VSB ^s¥CHI MX\& M^SfH^, &M\~_i ^ 

SRC XI|Oi¥(120)^ ^I^S#¥(160)^¥EH blM<MSM PJ^r^O^ SRC iJEH¥(110)M HXi H6iii@ <^2F SRC SSEH 

¥(110)M >l xl XI 61a g, 0\± otUm ^^orOj #^^CK 0| £1^ SRC XI|Oi¥(120)^ SRC fi! Ef¥( 1 10)011 A] 

^Eiiie SJ^g>fe ^ 1 &J^&3J. SRC HEH¥(110)0II/H SE^SJXI <^^M £J^£>= XII 2 ^J^BHf, ^I^S 

^¥(160)011 Ai b|E<M^e XII 3 ^I^B, XII 3 gJ^BS goH &^g>a bl^d^g ^iorOI 

n 1 °j^.bi esH 6j^2i x-ii 2 gj^E+e mm 6is chi= omi ^^s r oi #^3h^ §^b§ s&^or 

SRC XI|CH¥(120)2J ^/dl& £ 4 Oil £A|& ^01 ^ ^Sf¥( 160)^¥Ei El^afe bl^^l^M V^^il^or 

01 3 ¥^3l40r ^§ 4^ 0|^§J (DiOII blMXj|CH<M^e #^5rfe CH ^gfiilOl EH ( 121 ) . 3£|3 SRC SE|¥( 110)0||/H 1JEH 

US 61S2f HEHil£iXI ^8 2¥ gj^g>0r CH Wg£IIO|EH( 121 )0il Ai bl e^lOl dS^I ^^£JS ^EHilS 6J^M # 

gE|M^!Ai(122)M 5&SKX1 ^P^SCH 2iCf. 
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fc]£S£l^(130)fe SRC XilO1¥(120)0llAi <M^e CH^SI I ln-phase)£l Q ti^ (Quadrature)^ g 

£I2>CL 6!£§£l^(130)g §21101(131)2* iJ&ll^Mfhl Ibert) e«3l(132)« S&^orOl ^££lOi SACK 

^E v dHe^(140)^ 61 a ^£1^(130)011 2JSH I <M^2| Q &sim ®^&0\ }|XHCH«2J I 6!£2* Q *2&CK s|s> aH 

§^(140)^ 01 £H °> ^IJHCH^SI I 6lt£f 0 £]£S #^6r£AH , ^AIOII ^xlXHIOi 2^2||0|EH(180)(NC0 : Numerical 
Controlled Osci I lator ) CHI 2\o\\ I £1sL2} 0 <M^M £J^^Q. 3 ^^dHM^( 140) Oil 2J6H ClXlg VSB <!J 

sSj m^^(pilot)OI ^f^D. 

XHOl« iJEi¥(150)^ ^& v UHS^I0il AH I <m^2I Q ^11 2*2* l!EHl!or01 ¥l^2^( 160)01! iJBI&O. ^. XHU 

^ IJEH^(150)i= ^m/HHa^lCHI VSB ilEiilShfe 20fCh 

^I^Sg^(160)^ XHCU« g EH ¥( 150)011 Ai IJ EH H 9 I <M^°j ?|£rO| XHI^AIZJ-^^ oj|£|p^ b|M<M^M SRC i? 

^ XHICH¥(120)^ £j:>r£>Cr. ^AlOil, ^&S#¥( 160) XHCU<3 H! EH" ( 150)011 AH iQg^ I Q tl^M mgo[0\ 

^Tl[^ 2.mX\m ^m^O. OI&i&r ^\^^m^(^60)~ ttsLm X|£A|5M£r &£IIOI(161)2f £IOIEI(liinitter)(162)9 Sa^Sr 
01 ^££IOi £»EL 

HEH¥(170){=r ?l^2#^(160)0ilAH ^Hr^ SHxIM £l^£>Or ^§2J Xj|CH^s>M ^x|XHIOi S^aiOIEH 

( 180)(NC0)0il ej^f^D. Ol OH. ^Hr4= £Wx|{= ^i^tiHe^lOll £J^£! = VSB 61SHJ «^ ^Itt^2f ^XlXilOi S^aiOIEH 
{ 180) CHI AH #^£Jzr <^iS2| ^Hr^ SxrOll 2J 6H 0|£H*t ^Hr4^ SflXlPr 1^^ ^i^HHe^l^l #^6)^^ 

£ 5011 £A|£j >j3f ^01 £m &m Hr£r£!Q. °r^. ^llr^ 2Hxl3r 2o| EXH orX! 8>£rCr£, £ 6011 £A|£ >! 

^XlXijOi 2^5liO|EH(180)^ ¥° HEH¥(170)£i XilOid^M £J3r£>0|- ^ ^ OH S ^ I Oil £j^£l^ I £]S£f 0 ^=?~} 

a. 

e ^soii 21 & c\x\m eimoisj vsb ^s^i^i m^ai^ q§i ^ck 

^LH^(£SOil^ £A|£1XI STg)0ilAH EI^OI ^ VSB Ohfe^ZL UEHOIH^, OrkT^Zl/PXIg £^}|(ADC 

: Analog/Digital Conver ter ) CHI 2J6H C|XI^ <^S^ H^sKsampI ing)@ Q. iJ&j-^o^ V SB ^^SJ CH^^ 6 QiProl|s 
^(MHz)OiH, g^^ll^^ 5.38 OiProil = ^(MH2)0|D. 01 OH. Ork^ZL C|X|^ <ySS S^sf ^91^ 

^M^Ur^(l0.76MHz)°J 2 bHei 21.52 01Pr5il = ^(MHz)^ ^§^Ef . 

3eHe, CIXI1 XH^^ja^ SRC ^Ei^(110)2} SRC MO\^( 120)011 ^AlOil eJ^^Cr. SRC ^EH" 

(no)oii ej^^ xny^ab cn«o^ ^ eh ^ g ch src xn 01^(120)^ sj^ea. ^aiohi, src xhich¥ 

(120)011^ 0^ V S3/C| XI Id ^efJIOJIAH ^l^J} §J ^ S CK 

SRC Xi|CH¥(120)^ ^^ICHI^ Xl^^o^ SRC ^EH¥(110)M >i x| X| ^ ^ EH ^ £J XI ®S VSB <^JSM 

£hCf. ^EHi!£lXI VSB 61^^ £J sL^I ¥( 130)0il /H I 6J^2f Q <M^^ ^d|£]Oi ^^HHS^IOll ei^r^D. ^^bH§^l 

Oil 2J}r@ I <^JS2[ Q 6Jsu 3|XHCU«°1 ^Hr^S ^5£|CH XH^Ef ^Ei^M S^r^Cf. 

XH^Ur HEH^S li^ I £!^£r ^^S#¥(160)0il ei^rSCH I <!J^2J 5J^0| &s\S\±: Sf9D. 

?I^S^^(16O)0HI eJ^rS I <M^£J 2^01 £ 5011 SAI9 §^H^o^ SRC XilOH¥(120) 

Oil ^^£1^ blM<M^£l V^^I^^O! ^CH2D. 3 OI4?i= ^Cl. 

OlIM 11 Oi . 1 <M^2| 2^ ^1^01 ohOI (high)OI 2 til^^S^h 1 OI3, I <M^2J ^is 38KH2J ^j^ 

0| ^(low)OI^ bl^^^^F 0 0|£}3 ^r§8HMXf. 3dHPJ. £ 50ll £AI9 ^31 ^01 I 6i^2J S!^ 3£HH2i ^i^OI 

orOI(high)^ ^X|£l^ #2^011^ bl^^OI 1 £J ti|M6]^^^ Pll^ #^£|3. SRC XilOi¥( 120)2] Oi WMeilOl Ei ( 121)^ 

«im^ 1 m v^^i^^a. 3£H0 ^, i <y^°j s^oi xf^ eoiMcH zmo\ o bi^^^^ 
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or 01 d|M2* 0 m m^o\7\\ £|J2. CHWeeilOIEH(12l)CHI 3114*9 tilM<MSSJ ¥^314^8 0 



^S#¥( 160)011 ^J^£J^ I £lsL9] £mo\ SSlSQfe ^UBH^IOil gJ^EIc: VSB <M^2j E!^ ^Itt4>2f 4^x1X11 

CH 24iaiO|Ei(180)Oi|/H 6J^£J ^Hr4> Z*2| SxPF ^XHErCfe 20IQ. (D2I/H . 160)011 £J^9 I 

6is£] nv\*j\ mm ^j\sh saiasi mv\m ^xisfe 28 ^t,>«ne:noii vse 6i^°i a.^nf2i ^ 

XI HI 01 2£IBIIO|EI(180)0||A1 ^£J^ <M^oj ^0j| £JorCfe 2J0I2I eg 20ICL 

S^ k . ^2^(160)011 °1J\& I <M^oj £1^0) £ 6011 £A|S >jJ2f £J0l §J§of^, SRC g ^ XII CH ¥( 120)011 °J^£J^ 
d|M<MS2J ¥^3I4>&0| S>0r£!Cr. 3 Ol^te DgJl[ ^CK 

#s£* b r 2 f &0| I aj^2] ^sf 3SHH2J ^1^01 or0|(high)0l£ dl^Aj^ 1 0|H, I <M<12| £sF 3BH52J 

^i^oi ^(iow)oi^ bi^£js:?r o oiam }r§6HSXL zidie , se gchi saiei 2 2f uoi i aj^2j &m 3BHH2I 

^01 orOI(high)^ ^X|£l^= ^^Oil^ bl^&OI 1 °J 3!^ ^£13, SRC XIIOi¥( 120)21 CH^w^lOI EH 

(121)^ tilM^ 1 S 3||^ ¥3 3II4^CL oi OH, ^1^2 #¥(160)011 eJ^^£l^ I 6JS2J 2-^01 ^15^, ¥|^3#¥ 
(160)0iiAi m^Si^ tiie^j^oj d| e^° ^Ah sojHh ^§ e^oMI £13. OH^SBilOl EH ( 121 )0il 3!4=@ U|^<yssj ¥^ 
3I4=&£ Xr^ e^CL 

^^#^(160)01! ^ ^ £i b i 6J^2i a=oi iJgohcfe ^mmmoiow sj^afe vsb ^m^2\ 4^x1x11 

Oi S^2ilO|EH(180)01IAH. <M^£j ^Hr^ ^xPr 3H2J S£D^ 30IQ. (ErEUH / ^1 &2 i¥( 160) Oil °J^£ I 

6JS2J £sf n^^D[ Bil^g 3!^ ^XIS^ bHS^ICH! £J ^ £l ^ VSB 6J^2] &!^Hr21 ^xlXHICH 2. 

^£i!0|£H(l80)0||AH 6JS°I ^U\^ Z}0\\ £X\Jl y\S\ SiCfe 2]0|2f US 20|Cr. 

3 CH^g£ll0|EH(121)0il ^t4=S bl^6J^°l ¥^314^01 §J§^ 4^^ OI^SS £l °j . CH £11 01 EH { 121 ) ^§°J 
b|MXHICH6JSe f^3U, OI EH si b|exilCH6jS01i 2JoH SRC Xii Qi^(120)2| ^ EIM^ AH { 122) ^ SRC E'EH^(110)M § 

3fofe <M^M #^^Q. ^, I <M^2| xis u^^^h 4=^ Olo^ 92, ^ Oil 2J§! CI XI ^ VSB ^3|^ SRC 1! 

eh oil 2jon ^EHij^ ti^m m^oi^m m^z^ ^oia. 



¥ s §011 2Joh El XI ^ VSB ^S^lfe e£H2J ^^^|2f &d| SRC ^ EH " M S^of^ APIM SgohOI VSB &.^UFM 

SRC ^ EH ¥011 £|6H VSB 6j^o| cf ^^ aj^^^ >jS ^XliT 4^ °[Cf. ^o|, £ g^Oll E| XI ^ VSB ^ 

s^i^ aisxfoii sjoH xHyoi ^§£i>iu a^joi s?, ^ishoiiah^ src me\^m ^aio^xi ^^^jog 
£}^mm #oii src WE^^m ^Aishes, een2j ^^^121 ^=?^ g^m ^^ai^ 4- ?i±= 

910. 



(57) g% . 

1. ci xii ^<ys§ ^EHijohoi ^§ ai^£j &^mm src ^eh. 

^§21 b|M6JsM ei^h^>0h SRC ^ £1 Oil AH IJEHib'^ dS2l S EH 3 XI 6J^M <^^5^ ^^of^ SRC XII 

^Pl SRC XilCH^OilAI SJ^^O^ ^§ Qj«£j I 6J^{ | n -phase) 2f Q ^ s (Quadrature)^ ^£|ote 

^^1 I <^JS2| Q ^j^^Of ^IXH 01^21 I Aj S2 | Q ^5 of 01 VSB ^#offe ^l^bHg^. 



^^HH^PIOiiAH I da2l Q ^Ei^ofb XiQ\™ IJEH^. 3EIIQ 

&2I XICH^ S!Ef¥0ilAH gEIS@ I 61a2J ?l^0| X«»A|2*Se> ^X|£]£ tiiM^jsM l^oQ, =A|0|| & 

PI XiCH« iJEi¥Oi|AH gEH3€ I <M^2f 0 ^11 l^ofQj SWxIM ?J^i^f SSSKH CI 

XII El^0|2] VSB ^s.D\. 

HI 1 1MI 21 01 AH, SRC HlO^b 

^pi src me\^m 2)o\\ me^^ sEjgjsixi s>£ tis.m gj^g>o* himhich^s^ heh^s 

tlSl *3J8tfe ^ElM^AHS 3eJ8K>| ClXm EIMOISJ VSB PL 

3. HI 1 UOil °[OUH. SRC H!OJ¥fe 

&D\ SRC I! El ¥ Oil °loH ^ Ei ^ g 6JSi HI 1 gj"§*B. 

SRC EIEWOII °JoH El El g| El XI 8>s 6J^M gJB*g*fe HI 2 gJ3|&. 

&PI tilEAi^e gj§*g>fe HI 3 3dlJ2 

bi^AiSOII £loH £>0| Hi 1 S5H 2J§!@ 6is2f HI 2 Sj^BI ^6H £J^@ g , CH^ 5M j S ^eh 5F 

01 S^ofe f^BI 3^o[01 ^9 CI Hi El^OISj VSB «3I. 

s^tr 4. hi 1 uoii 2iCH ah , ^pi *ich« heh^ eEissMr vsb ttsi- mmmmoiouM i q <ms 

£J CI XII EI^O|£J VSB ^ZM. 

HI 1 STOII 2iO|A|, 

&PI ^^S#¥0||/H ^Eh^ SHxIM gJ^^OF HIOi^^M #^o^ UEI^. 

#31 ¥5 HEi^^^Ei HlOi^Sf Si^^OF ^^bHSPIOII £J^£l£f I Q <M^M ^ofe ^XlHIOi S^fill 

0|Ei(NCO)M 3& h oFb CIXI1 E|MO|°J VSB SfSPI . 

£0/ 
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8.07 10.76 MHZ 



£&2b 




8.07 MHZ 



£&3 



f c = 8.07MHz- 
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ADC ^ ill 
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BtlH»l 



SRC IJE) §3 t!Jt 
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SRC 
Bypass Control 
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£36 
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